The characterization of a novel dendritic system for gene delivery by isothermal titration calorimetry.
Understanding the nature of binding of polycationic dendrimers to DNA provides useful information on their role in gene delivery. In the present study, we have characterized the interaction of several peptide-based polycationic dendrimers with salmon sperm DNA using isothermal titration calorimetry. The dendrimers consisted of the cell penetrating peptide TAT, a nuclear localization signal peptide and dendritic polylysine. The binding affinity and thermodynamic parameters were found to increase as the number of positive charges on the dendrimer increased, indicating that ionic interactions were the major binding forces between the two molecules. The effect of acidic pH (3.2) compared to a more neutral pH (7.2) was also examined. The binding affinity was stronger at the lower pH but precipitation of the complex was more prominent at pH 7.2 which was shown by large enthalpies. The results indicate that our dendrimers are forming stable complexes with DNA.